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Abstract of JP8073506 

PURPOSE: To obtain a nonreducing sugar 
having a trehalose structure at the molecular end, 
a nonreducing sugar having a trehalose structure 
inside the molecule, and a nonreducing sugar 
such as trehalose simply and conveniently in a 
short time. CONSTITUTION: A nonreducing 
sugar or a low-reducing sugar contg. the same is 
produced by culturing microorganisms capable of 
producing a nonreducing sugar synthase on a 
nutrient medium contg. at least one partially 
decomposed reducing starch having at least 
three glucose units. 
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#^4&©#|j£tiT&£^;l'n-X£^A*C£fr<. -5- 
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<f42 075S3 7"CU PH475S10. »Sb<«575 
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[0 0 16] ^©i^tL-t, ^;V3-Xfi^«3«± 
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h wn n - x <d £ us * 5 c: t h \zmmx % 
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[0018] mt. mmm^m^^mm^-r 
ctfctts. t&mm**>m#-&f£&-rz>\z\t / Am<»& 

vmmmz£QftmT*jj&tsLii-t)m'g.mmi£tL%. e§s 
[0019] sic ^s^s^©?iai^&^aco>&s 

v t iST b xtttt y 7Vte £ *T H^rtsf 

[0 0 2 0] *g*iSlifOSSffiV^Hi!!l«T^5 

/ jkm(o^mz£-3Tji\ztiimL>xpm'rz>z\t.ifi-e 

Lft:&IPX*a$3«r&. *V-#SC£rtfcB ITDEAE 
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(1) &m 

^n-xi&s 3 ^itfns 1 ixtt 2 a«± 

<Z> 3t7cte*»fiB#SHS«to> e. a - 9 >J 3 ->;W h W\ n - 

(2) 5H^R 

SDS-yj^aScKjiJCtO, !^7 6, O 0 075M8 

7, ooo^;wh>. 

(3) ^ftj£t 
14. 6. 

(4) mmu& 

pH7. 0. 6 0ftfflB.lfcX. 3 5 7iS 4 0 *C#jE„ 

(5) SilpH 

4 0"C> 6 0^raKJST. pH*56. 471S7. 2. 

(6) US&tlE.'GL 

pH7. 0, 6 0^«^T, 3 5 7bM 4 0*0^*1? 

(7) pH£j£te 

2 5t, 16 P# W^ltT, p 5 . 5 11. 0 „ 

[0022] #M7t&m , g3Limm<Dis&mttmt. 

SltLT7;Ph^t-Xl. 2 5w/v% (5 0 
raM'J >mMffi&. pH7. 0) 4 m 1 1 m 

1 llD^.4 ot;t?6 o^ws^^-frfc^, lOOttlO 

— • *jwj>mzTmi£.-rz>. titix, $.6*^© 

1 0 0-CT1 O^KiD^r-SCltf-JcD^ffiS-B-fcSE^ 
[0 0 2 3] i5I©«fc5Cl/Tf6n5 h W\D 

(1) «us 

a-^U3 ->;V K 1/AD-7CD h W\n— XUftii^ti 

(2) »^PS 

5 D S -y;HI5l,^cffi)StCJ;0, KJ5 7, 0 0 0751g6 

8 . ooo s >« 

( 3 ) ®n& 

7>7*?^ y^nMMmmziLX), P h«j3. 375 
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§14. 6. 

(4) llfig 

pH7. 0. 3 0 ^-fiaSJfcT, 3 5 75H 4 5 ICtf ifi. 

(5) StpH 

4 0t, 3 0»Pb1SJST. pH&6. 071SS7. 5. 
( 6 ) i&g£5£t£ 

pH7. 0, 6 0^«it-e, 3 0 4 5 ■C#j5S-C 
( 7 ) p H£5£tt 

2 5*0, 1 6B#W^-e, pH*$5. 075M10. 0. 10 

[0024] hv/\u—xmmmm<Dmmt)k(r>^\z 

X (SU^S, a -•vfrb'rb a-^l-nv'H) 
1 . 2 5 w/ v % ( 5 0 mM 'J >&@3i»& p H 7 . 
0) 4m 1 ttP^SrlmlSD^4 0"C-t?3 0^MSii& 

6jfr>i;«>i o o"CTi o^RgiraffrrsiittciO&es 

m^T. l&m\Z 1 x*mo 1 eV>if)Vu— XlCtBMJ-T-5 23 
[0 0 2 5] ^t, *^Kl?ffiV^!g1S««J»lgH, « 

«&S-Jt^W<£DEi:^bbfc'b©, dei 

X h U > • y*J W / h 5 >X 7 1 7 - €B, flRH&SJttfc 
tfHSDElCfBUbbfctxzx liKH D E 1 5 tJc«3§<Z> 

f&ft^fcftUSU ^«&«t<£lte^b, TFmte (d i s p 30 
roport ionat ion) f£R>'?Z>W3%~C$>-o 

[0 0 2 6] SiMroffif&tt«#f}IRtf/Xtt-> : y- 
DVJU-^X HJ> • h5>X7x7-ifl; 

^^jt^^DEt^bfcfe^tr^fflUT, ae-tu 

T^n-xa-&«3JW±K)^-U rf«S^-r^75 7 
—if. 09*J;E, a-7S7-f, v-JI/h hU:t— X£fi£ 40 
7 5 7-f. ^hf h7^-XM7S 7— b\ TJW 
S^>^t-X4S757- If, -7)lh^D"t— X£ 
^75 7-t. TJVh X4^c7S7- tffti* 

n & c: t *>mmizmmv& 

[0 0 2 7] #«WTrttffl;5n*»»tt» £5bZZ\V 
mm. **IB»£2©ii±»»T»'=>T:'b. jb 

<ti^2 0 7515 5 0%tU rnSJDJRH/T«*Wfc« 50 



8-7 3 5 06 

*St ll:l*b<BDE 1 0 7feSIO 1 fo05*iSf^Ta& 

a, ^mi-hu^Atmx'&wpmz^Lxmmtn 
us. &sicj£i;t, tKMo^;wn-xs-&S3et±© 

[0 0 2 8] Cl©J;5tcLT#^nS^;l'n— XlM 
3 e.S«ns 1 iXit 2 «&±<Djl7ctt©8JgS# 

z\n&^ts&M7m.mnmv>mmti>Tmm\zmm 
^« l r ft t*«t v> . 

[0029] ttSrciM8HB»5Miwtt. mm* 

^X h'J > • h9>X7x5-if$fPffl3^T 

fiz>z.E*>. mmmittm t£*> \zw$t&.wmmms/ 

Xtt^nTJVhT+Xh 1 ^ • if)Vti J f7/X7i 

y—^^^vtbtzm^mnk-vff^ z\e%. v^-rnfe 
[oo3o] f^ffl^fr. Kummzz 

*?)17!»5i2, OOOm^eMfitl. x^DV 

jHr+xh i J> • t-7/X7i7-t©i 

*50. 0 5 0 0*fi!5&^S«n-&. r05«fc5 

^X h >J > • ifJlJj/ l5>X7i?- 1?j5«£*fgWcD 
S7cttil«4j«»^RV h W\ n - x iSBI^fg £ £ C 

-XS.tX/X«Q!-^Un->;P a - I) n ^ K 
tC-&WTS*\ Xtth WND-X^StC^-T-S^g 

tt, *ffl8IA*», #K¥6 - 5 4 3 7 7^fiJitTM^ 
L a - ■* U zf^^n a — D — ^" U =f -> H 
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[oo3i] mmm\t. s&fc£<3, mm. m^ti-mtn 
m^sm ©#«&*& £©#&& i axtt 2 a«±ia 

[0 0 3 2] tOfctf, IiW^Iii^tbTH, 
0, Wilt «f«BB5 8-2 3 7 9 9*f&SL ^fHSS 5 

8-7259 s^SftfciB^snr^s^Ktt*^ 1 

* > 32 &«fJlg & m V >5 * 5 A £ n v h if 5 7 — t «k D 
[0 0 3 3] il(DJ;5!CbT#e)nfc*^Oh W\D 

- x#§i§ £*-r s#S7ctt«ex« z. n^cjeiiTctt 

SK£, ££fcJ;D. rs?- if, MZ-li. n-757 
—if. 0 -75 5— If, ^;io73 5— iffc^, XW: 

mvtzo. ^^i&r^fc K>-rz>z\th. &m 

[0 0 3 4] tDfctt, *%BjK)#M7ctt»aX«c:n 
^tHSitTttttlStKlttLT, ^;i/P75 5— ifXtea 

- 3 -> ^— if £ flsffl £ tir -5 C <h \z i 0 #S h W \ 

ttXfiiSitTcttJISt (C ^3 7 5 5 -If Xte a - if)Vu 

~> y— if %ftm £ -utt h v a d — x t -x t ©*s 

3£$kt> ; 7l±i7U-?hir ; 7 7-<-l2.}z\Z&X>. >f)[,=l—7> 

aiUTjiafiSfptcu sm^iirTh w\n-x^-*.)isax 
[0035] buj\n-x<s7mik%:$im-?z>izbz. m 

Afcf, *fift*<J 6 0 % £Ui, fi£ft)6 571S9 0»©M/ 
An-Xias^tiBcSi&llftlctD, &gKf6&T. 0. 
175S2 0 SSffllS##TT, l*9-5tKT, M£b 
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[0036] ftmjjme>m&iz\z. sa, 7x^7 

8 5%, Sffi?S2 0 75M6 0%itOYX+-y hSitSffi 

6 07i3gi 0 o-coiia-eltJftu *vi-e 

3 0 6 0 "C©i&J&Ti& 1 7!rM 2 0 Wf W^-rn«# 

t&m&xummm&<D<$mm&&®m\zw&~?%z>. * 

&, •7uyi7l®VtjSlkV>®t:\Z\Z, SS, 0 75M 

a? 2 0%, 1 0 6 0 %gS©TX* 5/ h 

0. 175M3 Bra#BLT^{*:S:^P-y^«lCSm@{t 

[0 0 3 7] Sfc, aiTKlCSiih W\P-X*»jg-T-5t 

T^^>*«. — jRWfctt, 1 0 %3ifficr>&mg. h W\ 
D-Xfi5^*^=£l&St&CtD. aSft#TT?5 07!> 
116 0r, ISb<tt8 0 75S 14 0 'C©$5HT«^ 
30 L^»*eihWAD- XStttSYX^y 

gSSijtS. «g^*t*©^ft^StB, 
[0 0 3 8] r©J:5trLTfijSSn^*^©^jl7n 

[0 0 3 9] IC, 75.7— if, ^J^.«, -r^81**a 
-755- ifttiO^L, fi4HF#«56tt* U =f«^> 

t>. a-if)v=i^y— tf^'bmmm-z^mizttmv. 

^-^StfUz/Nn-xftirtU Sic, ±fiELfc 
hUAo-xiih 1/A5- if »' J; r>®m\zif)Va—*\z 

50 n, *nu-a[tuT5Wfflan*. A««KflKRa!fc«t 
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13 

[0 0 4 0] *^BJ<DhWND-X«. iil«r3S* 

u K>fc2©»AA£»AUTAffl©A**£bT«A 

[0041] *fc, i*fiahw\o-x©i^i:ii 
as, s«a. *-©«#&. x»4jnx+iB»ft 

[0 0 4 2] iSot, #fgBJ©#jl7Gt£*», Xlirn 

A._ A$k Aft. fc»a, EAAft£©&fiiaAW::^r 

[0 0 4 3] :*f£lJ»!©#®7ctt»Jt, Xtt, cnSr^tf 

T&m-tzzt&T-zz. ©a. 
^Hf«. vjh — am. gsfctt, a*A, 

7 7^ht'jm 7:7hX:7D-X, v;nfh-;k 
•*)V?\ — ;k — ;K ytFD*J^>, x5=- 

9=>&E©±3&»©if*A©i«xM:2aK±©A 

AiBAL-TAALT , e>J:<. £fc&Sft&l£. ^*x 
bU>, Mft. *L»fc£©J:5&A*aii«ALT«A 

[0044] #5SHi©#A7Gte«», xtt. rn 
*-&trfi«7ctt*m©»*7Jsiiii««awu *■©£* 

T, Xtt&Kfc*UT, ifS^J. MS«|. AA«&££ 

a-&lt, met. sutt, s#*. ««. £tj#, mmtz 
[0045] *fgHj©^jt5tett», xtt, 

Sr-^tTfijlTtlfaM ©"H-Sctt. A*, 

tNfcft£©A©Mi*£*-r*€aAS£.fc<A*i 
U WAft. WAttfc**V»©T, -flS:©A:&$l©1ti* 

a. 

[0 0 4 6] 0«A«, 75/8, ^T^FA, SA. 
*SA, ftnf. *&;fc*nf, fca*-, Z>b&, ^DrtHt, 



(8) #«¥8-7 3506 

&«©*]✓. i3\s—)v>. s^a.— ©*, 7>—7<om. 

y->©&, SA^Pi***. AAA Aft. *DAa «f*o 
bTAfcifcAa-p**. 

[0 0 4 7] *fc, AAtf, AA^V*, c6 5*U *5Z1 

U AM. 3V»33, $>/uM> *^ 

a, -bfu-, *xr7, A5fc£©&a?nm^, 

/1>, h?X$-yK 95^*- try*— , AW, T/'J 
JO >, U —A, 73X^— F^U — A, ->n.-#U 

-A, 7y7Jk X#>^-ir— F— fa3l/ 
— K ^a. — f>#A, 3^5;*Jk ^t>f^-ii<!f 
©#*^. T-fX^U-A, h7St*©3!lc«. 
**© -> D y *&tS.E<Di'X2y7m* 7 7 7-^ 

— XK K-tyf^-^h. 7JV-7'<-X h, X7 

nm&£©**, ^©iDX^aS, 

*^»©^, e^a©*ftt*©a«»©sss, aa, v- 

29 -fe— ^^©S^SfflS, I^AA, «lWV— fe— 5^, 

&w&wm* ©d, lusi, -ra«&, a^f^syt 

^m©t;>gs» &iss, im. &j$m, u 

V3.-X. MKftA. ?L&Mfim& £©?»*£ 

^«tK, 7' i J>5 7 7X. *7hy-*5->7X, BP^ 

30 USd, BPJ8SSX— ^ft £©BPJft*A. 

ftttC©#a*<fe»^©-H-»|cft»tfc. M*5S:S{C, * 

[0 0 4 8] AA, ^©ffi*!^, S, A* 

^©A*I!i%©feJ6}r^^, A«A^©«tffASA±S 

-£•5 @WTteffl-r -e©«fi, ^/a, a 

AA. PIL U-y^U-A. rtBRA. ASH, hn- 
!F»Fay7", P*«^iW, P*#S0, 5«tv»ffl«c 
£AaBAA. *KftfTWA fttt 

40 S, EAS&f ©^AA^^W-ff^ffltLT, X«M 

[0 0 4 9] aHSfeASO. ft^Wtl/Ttt, AJ»A^. 
Sttttif**v»»v»#A^3liSHtAAXtt!:nsAtr« 

^-7xD>- a, -i >^-7iD>-|3, 4>9—7 

iD>-r, '7^7 • ^7D->X • 7r7^ a. 

; E7-*7Di/X-77 7^ 0. 77D77-7» 

^fflihBT, 3 a - — JUAH^F, F7>X7r-7?7 
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15 

Zo=lV j5fc**;wE>, yn7^fx XUhP#X 

ysJOX^X, ^D1/7X^X, TDIX^Xs 

uxx*xft£c&x^x^ C7>r;ux. ¥LK9, 

[0 0 5 0] a±a^/tck5&#M«*IC#«7ctt*» 

<> ssk imi. mm.' was. m 

^> ttS. mm. ftA> Sffi> Bfcfci*4MJia>j&ft*«3i 

nans. zr<Dm\z. ito. ix£th, a*u<»4 
[0051] sr, «r««£«u • xtr~>— 

• X M- 1 lR^l/Xn/^^- • xe-y-X Q 
[0 0 5 2] 

#a5cttllK£j£*aRO£a[] Ow/v 
^7 P h>0. 5w/v%, SSX+X0. lw/v 
»J>|rthU»>A0. lw/vX, r J>K— *u 

9 A 0 . 1 w/ v % $LZf7}cft *>frZ>m&mi& : £ pH 7. 

0(CSiSbfc- 5 0 0ml^Eft77Xnl;e:(OM^ 

ttl 0 0ml*r^Atl> h^W^tl 2 0tT2 

M-ll (FERM BP-4130) &J*«U 2 7 
1 3 0 r pmT2 4 WMLfefeO^lgtSt 



(9) HM¥8-7 3 5 0 6 

15 

[0 0 5 3] S£S3 0 1 <07t — ^>^-fcSSIt©» 
£tra«tf<B*flM&2 0 1 SAtlTil, ^UTfiS 

0*C* pH6. 075S8. OKA^O^, &24P$ffia 
#§ltfc±?»£:tC21liU Il:iM5 0mMU>KiSffi 

« (ph7. o) -C7tom^mtmcmm(ommmtv 

10 -5. Stt^iSifclCte&O. 6 #te/m 1 (DSPifiStt 
[0 0 5 4] 

[«bh 2 s*<D«fi] xr i ^# 6 nr^mmmm 1 8 

Ml (10, OOOrpm, 3 0#P<fl) t*HiK± 

20 i&m\sx±m*mim\sit. 

[0 0 5 5] W.\Zs -€-©*fcftft«o. 6i:s§±5l: 

mMU>»3S«SS (pH7. 0) HC 

«WKfc»bT2 4Wr|ina«U *H>#*bT**«S 
^Vifcc ^<£>S#TiSt (3 6 0ml) *20t^tT, 
ITDEAE — h 3 /I — Jkg *jBHfc>f zt>3£&2>^A^ 
DYh^77>f- (y;H3 0 0ml) fcfrofc. 
[0 0 5 6] fDEAE - *j fc®* 

30 U *»S*tTBI«ff*T*5A*6«liJL,fc. 

*±»s*y-*fesc#a« 't-f?)v v 6 5 

0J &«Vi&a**7A^D-7hif97^— (^13 

5j *ffivifcy;paa^Dvhi/^7-f— WH3 0 

0ml) fcffl^ **SttH»*|iIJRb&. »8!<D£X 
[0 0 5 7] 

[*1] 
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17 



(10) 



^M¥8- 7 3 5 0 6 



18 



xm 






#3* 






(M/niglQa) 


(%) 




2 6, 8 0 0 




10 0 




2 0, 3 0 0 


0. 10 


7 6 




16. 10 0 


0.3 2 


6 0 




11, 3 0 0 


5. 5 


4 2 




5, 7 3 0 


9 8 


2 1 




3,890 


19 5 


1 5 



[0 0 5 8] Sl©IigT^JM&jgmiJ*££LT#e»n 

fetus*** a &#'J7^u;v75 h* ff )v w jvrnm 

7. 5%) SfflViSm^iftftT^^^L-fcir 
[0 0 5 9] 

ssDS-#U7?u;i'7SHy;i' afwimiox) 

*£j7 7, 0 0 075S8 7. 0 0 0^;Ph>T?a5ofc. 

[0060] mmmrnms,* 2 %t >y * n >sm# 

U y;P©pH£ffl£LT#INSt<0^*J&£:* 

[0061] ^mmsmzw? zu&o&w. ph©u 
mm - 0 2 (pHogf) K^Lfc. ottos*** 

«, PH7. 0, 6 0 a-IHJSj&TN 4 0t#SS, S31p 
Hte. 4 0t, 6 0M5*;T, mi. OTS^fc. * 
#iS§©ia#£jfctett, (5 0mM'J>K8ffift 

£-&tT, pH7. 0) *SS«IC6 0»H«»U 



Lfe&> 38l#-r*B*iStt*«*-r«C:a:lC±0*i6 
&. Sfc, pH$Stttt. *S$&#pH©5 0mMi 

f»T25t, i ems&n pH^7tri^S 

n*n©is**H3 (*&&&«> . @4 (ph$s 

pH^£tttt*56 7IrM9Tfi&-3&. 
[0 0 6 2] 

39 [£»4 #jt5ct5i*tf?©iE§i] SStbT. itto— 

^h^\^^--7.OT2 OX#}gift&BISU -ttl-^tlK 

*ffc©SJ-frT?Jn*.,. 4 0*0. pH7. 074 8t^fffl 

-X WB-T- 3 3 0J <£fflVifcJSj*^^D-7 

5 7-f-li gmTTfrV^ jg^tbTTKSrSiiO. 
30 5ml/#"T8&U 5*3IJBiffih JitV-ttstetfc* fR 
I - 8 0 1 2 J t?»*tLfc„ ^-©^£^2 (C^-To 
[0 0 6 3] 
[|g2] 
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19 20 







HPLc^mNpra 
(#) 


(%) 






33» 4 


10 0.0 






2 8.5 


10 0.0 




P I 

h h V 


2 3.3 
2 5.9 


3 5.0 
6 5.0 


h-5 1 h?*-z 


p I I 


2 1.6 
2 4.1 


8 5.6 
14.4 




P I I I 


19.7 
2 2.6 


9 2.7 
7. 3 




P I V 


18.7 
2 1.4 


9 3.5 
6. 5 




P V 


17.8 
2 1.0 


9 3.4 
6. 6 



<m pi. pii> p 1 1 1 n piv. pvti v zti*no>m&. 

CD^RP K PI I, PI I I> P I V, PV^^ 

*n^o*«tt«i^*asn*^ -en-en 

<ZX xfi-&«4£AJiCDP IK PIIK PI 

v, p vte8 5 %a±<oasv^jsS*-c*<5c: tJl^lSL 
fco ft*, x, — x*S»4, $r&ftl£» 

[0 0 6 5] *n*n©K«**6«fcfc:tJKU&IIIt 
1TXT-10 16J (*«S4%) S^fc*5A#B 

*9Art«**5 stfcii^u^, Knsmrnxwrniz 

^bt5v/v%M, einics stco^Tfc^s vo. 

«»u ^n^nBtt««iga*iSib^c smew 
t*t-r*«i*», H^^*g£T, ^n^np its$9 

%. P I I T*S6 5%, P I I IT&J8 2%, PIVt 

$j8o%, pvtfi7 7moft. *©*B«tt, -en 

fnP IT97. 5%, PI IT98. 6%, PI I I 
T99. 5%. PIVT98. 4%. PVT9 8. 4% 

[0066] &rcznz<Dffirc\z±f$ l utcmi&mmmm 



[0 0 6 7] 
[S3] 



30 







D E 




(%) 




P I 


9 7.5 


0.83 


P I I 


9 8.8 


0.3 5 


P I I I 


9 9.5 


0. 10 


P I V 


98. 4 


0.2 7 


P V 


9 8.4 


0.2 3 



[0 0 6 8] *3©tt*tf>&9!&#fc«J:5fc» V^fn© 

*^>tfl^f^n^o 

[0 0 6 9] 

HSS, PI, PIK PHI, PIV, XttP V<D 
10Xt^U-»lXi, 5 OmMU <pH 
7. 0) t*^tr««* 1 0 OfT 9 0£Hlfl{R«, «*3fl 

4 8 0 nm, 1 cmtJH:i»S»l68 

ftSBSLft. JtltlT, ^n^ncoM*4T$)^T;i/h 
50 hi)*— X, Y;l/hrh7t-7, -?;n>^>^;*— 
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V>T. mmiZ. MSU 4 8 0 nm\Z&\J2>\Rytm%W 

[0 0 7 0] 
[314] 



22 





(480nm) 




p I 


0.027 




p 1 1 


0.018 




p 1 1 1 


0. 0 12 




P IV 


0.018 




P V 


0.015 




v;v h b 


0.623 






0.475 




V7V h 


0. 369 






0.318 






0.271 





* [0071] %.4o>um>t>mt>frt££. : 5\z. mfz.\z%. 

^L-fe^MTcttllH^ia. PI, PI I, Pill, P 
IV, PV«^i*n i b^^7-HSl6:^J;S»feSttffi 

iffe*©*^ 3 7*^6 9, *^BjK»ff^» 

<t A/ i: * s & v >«te t $> & £ t n«n W L . 

[0 0 7 2] 

10 *>^TfgKLfc#3i7cttlt»^iB> PI, PI I, PI 
I I, P I VXH P V©^n-?ft5 0mg$, 5 0m 
MffiM«i£ (pH4. 5) lmlt:i#U l^te® 

0 , CT?6^K«S. iBS&fctti'DVh 

[0 0 7 3] 
*37 [*5] 









ft/iE** it 




(%) 


(%) 




p i 


36. 2 


6 3.8 


1.0 7 


p 1 1 


5 2.0 


4 8-0 


2.0 6 


p 1 1 1 


8 1.4 


3 8. 6 


3.0 2 


P I V 


68. 3 


3 1.7 


4.0 9 


P V 


72. 9 


2 7. 1 


5.11 



[0 0 7 4] *5©^*^e»Ke»36^J:p(C. ^3 7 
5 9— teflCfcO, #Jl7t;ft«StP Hi^-Xl»f 
tM/AD-xi»?l:»Slsn, #jS7cttl§tK P I I 
«^;pri-x 2 h 1/ad-x l »Tic»«^n, 
#S7cttSSP I I HJ^3-x3^thWNn- 
X 1 $HFIC#*3*U ^MTf&mWP I vti^un-x 
4^tM/AD-xi»?l:^n, #S7ctt«M 

[0 0 7 5] Sfc, ^375 7- tf©R^#ttS#S 
K^Io-X^H^a- 1, 4 %V<\ta- 

l. 6 -^T^Lfcis-e, ^e-tven, pi«hv- 

A D - X 1 ft? \Z -x i ftT&m& V - 

Xfi£« 3 ©#M7ctt»KT, PI I\t b VAD- X 1 

co^ilTcteJiftT. p i i i «h w\u— x l ft?\zif 
;pn-x 3 4H t 3We#bfci'JI'3— 5 m^Mic 

f4»HT, P I VtehW\D-X \ ft^-XZtf )\>1— X4 

» j ?*^^-Lfc^;i/=i-xa-&^6©#ji7ctta®T?, 

P V tt h WN D-X 1 ft?\Zif)VZl -X 5 ^fltlS^ L 



30 fc^n-xa^7»#a7C<4*»-e&^i:W©f$n 

ic, ^jiTcttsiR^ia, pi, pi i . 



P I I I, P I V, X\ZPV\Z0 -T^^—ttZfrm^ 

tttzz. #ii7EffiBMP i > pi ni^^nr, 

pi i i h-^o i »ft p i © i 
n, p i v^tjI/ h-xco l t p i i © l 
ffizn, pv^t;pi — xo2^tp i cdish^cs* 

[0 0 7 6] «±CD^^e, *^O^M7t:14«iS* 



40 t>m\ &nTM£, if)V^—7sm^&<D&\t%:&t>te 
S*^»^^ctoT^L^*il7c14^«, PI, PI 

i, pi i k piva^pvit -en-en, 

T:<BU Gtt£f;lO — XSS^Sftb, nteltU: 
50 3* ) T&££*JWr3ns. 
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(13) 
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[0 0 7 7] 

Lfc^jiTcttttHSa. PK PI I, PI I I, PI 

v. xtiPvo-^n^i^asstbT, ^-r^ms* 

55— \£<Dfcfc\t. ^n-fn©IS10mg&, 5 0m 

MV>mmmm (ph6. 9).imii:»ffu 



10 



(pH4. 0) «rJ8V*fc£yi>. at-755— i 
-g-fe. 5 0mMVK>Kl«t (PH6. 0) 

a - ?JV=i v-y— tf&tf 5 y MNfilT-fc h 

[0 0 7 8] 
«6] 







p i 


P I I 


G3 


G2 


G 1 


p i 


9 7.3 


0 


2. 3 


0. 4 


0 


p 1 1 


0 


98. 8 


0. 4 


0. 8 


0 


p 1 1 1 


6 1.0 


4. 8 


0 


33. 0 


1. 2 


P I V 


4 7.2 


3. 3 


4 0.4 


7. 5 


1. 6 


P V 


10.2 


4 4.9 


3 5.3 


8. 6 


1. 0 



[0 0 7 9] 



[0 0 8 0] 



g ltt-r/un-xfcjeelrrSo 

[*7] 













p i 


3 8.5 


6 3.0 


0. 5 


p 1 1 


5 2.1 


4 7.8 


0. 3 


p 1 1 1 


6 1.7 


3 8.1 


0. 2 


P I V 


6 9.5 


3 0.2 


0. 3 


P V 


7 1.4 


2 8.3 


0. 3 



★ ★ [*8] 









hW>B-* (%) 


*<Dfo {%) 


P I 


3 7.2 


6 2.4 


0. 4 


P I I 


5 2.5 


47. 1 


0. 4 


P I I I 


6 2.0 


3 7.6 


0. 4 


P I V 


68. 8 


3 0.8 


0. 4 


P V 


73. 4 


2 8.5 


0. I 



[0 0 8 1] S60gM^BBMi:^:, 

#»2n&V>fcO<ZX PI I I, PI V, ft 

tXPVtta-T5^-H?fc<tDe^-?0*U^«, P 
I, PI I, v;>hhU^-x, v^h-*fttfiOI/n 

[0 0 8 2] Sfc, 87, *8a>*SjR^6^6*»S:J:5 



50 



k> USSiffl, pk pi i, phi, p i v, pv 
v^fn ha- if)vu isif—VRzfi? v v /my± b >m 

[0 0 8 3] nWZ a - >7)l<n isjf—lfftXf? y 
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25 

RjfcWi. Mfc, li^&wX^'migiiffch W\5— - 
(->^TS:IS5E) SriDX. pH5. 7. 3 7t;-ei8l$ 

»«ftfci^5, Pi. Pll> P I I I, 

p i v. p v^-$*ft©48-&'b, a-^lo^— ifatf 

Xti h I/A5- fc*lC<i;»3 P)Vzi— XICJT^t^C t 
[0 0 8 4] ±.^CO^\Z. 

(1) #a7ctt««^B^i4, ^;P3-xs^«3 

o-^Jn h W\D— X££j&LTV>5. 

(2) #S7ctt«KPV«, a-75 7-^t:<t0, 

£C#3B7ctt»»P I I i7*hhiJt-x*4U, # 
STcttUHPI IB. ^3 73 9- iftZiO. hW\ 
n-x 1 x 23^*4CTV»*. 

[0 0 8 5] 

[*K8 &&mm Tiiwdd^T'jxsfiEiu 

T, «lk4l;:*3V>TM3^fe#Jl7cttll»Ka. PI. 



26 



10 



20 



*P I I . P I I I , P I V, X«PV&jSPS^-bT# 
[0 0 8 6] 

[gift 9 TJWXa/N*^^— ■ XfcT— X Q36* 
?.05#3l7CttllW^P*©**] U »/tf£A • X tf- 
v-X M-ll (FERM BP-4 1 3 0) fcft*. 
T. 7)\?7>.Uf%>? 9 — • XtT— v'— X Q3 6 (FER 
M BP-4 3 16) SffiV>fc£JWi. §£&1 hmmz 
y7-*>9--eW)7 2WrlllMg«Lfc. ig*ig©#jt7G 
tt«K*dW*©l»HStt»a, 181. 2WmlT$ 
ofc. SS»1 £|^«fcLTB<^»?K£*&«f0Ltfii©» 
*«tt*«*lxfc£i=3, -f-n^n*50. 5*fi/ml 

[0 0 8 7] 

[*«10 »*©««]*» 9 ©**-c^ e n&«* 

ttttl 8 1 tlWT. *K2 iH«lC»«U;fc. MM© 

[0 0 8 8] 
[5*9] 















(fffi/mgieS) 


(%) 




2 1, 6 00 




100 




17, 5 0 0 


0.14 


8 1 




15, 700 


0.4 1 


7 3 




12, 600 


6. 5 


5 8 




8,820 


9 8 


4 1 




5,2 90 


2 0 1 


2 4 



[0 0 8 9] *9cox@-e. ?)vmiM>mtumtLT%*> 
nfc»SBM§«.&*> *i^2©Js^tiMiiic«»*ii)fe 

©IfiSHSIiBTfcofc. 40 
[0 0 9 0] 

[£K 1 1 »^«14»] T?»&tt&*IB»* 
6, 0 0 07558 6, 0 0 0y;H>>t^fc. Sfc, 

*tta*XM©«*A&iui 3 ©«•&£ 

^fC&Kj&T^Sbfct £3, pl&3. 671^4. 6t 

a&ofco *fc. &mmm&\zM-rz>um<D&m. ph© 



£S5tC. pH©j&«£BI6tC, iaS^5£tt4S7IC. 
pH££tt£B8Kjj*b;fc. 

[0 0 9 1] 0^ 5 K 5 i^i ^ t»3l«3l2Ml4 4 
0-Cttifi, IlpH»*!)6. 575M7. 0T*5. ifiS 
££te»4 0t:#iB±T?T?*lK pH£$£tt«8?j6. 0 
71S9. 5T&5o 

[0 0 9 2] 

[*ki 2 #X7cttmt<z>ma iii o-cf^nt 

T, #«7C&Wa©W«i*©«»?tSB©*»*fTo& 
<h C5> U Vbf^A • Xfcf— ->— X M - 1 1 fi*C* 
ffl3ctt*K£jfcl**©*&£W*te, ^;pn-xs-&s 

3 K±*» (ins 1 fXB 2 «Et±©il7cttM&gB# 
ftm%Hfr & a - 2^ U 3 is)V h l/A D— X CI t 
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[0 0 9 3] 

Y-fn/^fUW^^mx (My co 
bacterium smegmat i s) ATCC1 

9420 (Dm^\z 3 7 wmmvtz.wi\t* %r i <om 



ft 

32 



in 
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46 
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tD 
CO 
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CD 



P 
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CD 
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P 
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P 

m 
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CD 
CD 
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hH 
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IS? 


*5 


o 


o 


O 


CD 


CD 


• 

CD 
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* 



p 


p 


P 


p 




^w 1 
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P 


P 


in 
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o 


CO 


CO 








O 
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CD 


CD 




• 

CD 
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o 

CO 



o 

CD 
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P 

in 
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CO 

m 
co 



l. 

to 



L. 



o 
o 



P P 
in o 

co I *r 



O I o 
m 

o ] co 



u 
u 

CD 



to I 

^ K 



[0 0 9 4] 
t«l 0] 



<NJ O 

CSJ CM 

CD ^ 

MM H CO 

•-4 t- CO 

U co moo 
HO h h £> 

< tH O < CD 

P fl) Tjt O ^ -H O 

— « i-h CD 00 G ti- 

o o ^ p» od H-i 

>• +i co o a> s ^ 

o aj O O b fafi oa 

h s u. h ^ « ti 

cj a 1 i-t < -ih a co 

x3 e5 ^ ^ "o cn a 

CO t0 Bfl 

0 0 D P S B 03 

3 3 CD CO 3 =3 e 

+J (D *H «H D 

t4 U 3 O «- t-» 

a> a> r-~4 a co 

t> u cn w a a a 

m nj S 1 a d +j 

X3 J3 o U JS jD cj 

••h o o o o O «5 

> > O O -M O -Q 

co od <j a u 

L. O O 3 S t- 

o b 14 t> U w ti 
w w o O w t< CO 
, < ^ ^ «H -4 ^ h 

& • • iK • • K 
^| ^ O • - -t> «£> £n 

a =v =v k k => =^ ■ 

e IS iK «R -R IS »h I 
82 ^ ^ ?n^vo^ 

, ij ^ n n n ^ 

H ^ Cn <s 1^ V ^ 

V\ r\ ftf ftr o > ih 

" " "! " " . 1 

r QJ cd O CO l. 0 tw 
5. tl H iH "H P >k fl> 

m s s o S h 



p 



1 

n 



CD 
CO 

a 
l 

K 



I 



[0 0 9 5] Sfc, !in&&ft«A3tSO«^«l8ff*« 

• Xtf— >-X M-ll **<o#JB7ctt»K^ 



d/ U 3 ->;v hi/A n— x C t ifimm 

[0 0 9 6] M»U71:C7A '^tf-y- 



5^ 



X M- 1 lStfTMPA^^ • Xkf-^— X Q 
[0 0 9 7] 

(DH/An-Xl*B*Ot«] tt« 
ft^X««£SC#a« TA>f >5 2 y^X#4j 2. 0w/ 
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30 



v%, ^7 P h>0. 5w/v%, ifX^XO. lw/ 
v%, U>»rth'J9A0. lw/v%, »J>»— # 
U WO. 1 w/ v XRtf** p H 

7. OfcSSSbfco 5 0 0ml §E^77X3l:u©S 
j&&mi OOra 1 f OA*!, t-h^l/^tl 2 or 
t?2 0»ffl«IU ?fr£PLT, U^tf^A - xtr— 
X M- 11 (FERM BP-4130) ^glU 
2 71:, 1 3 0 r pmT2 4^iUct)0^a«S 

[0 0 9 8] ^S3 0 1 <D^r-^>^— \ZW£^<DM 10 

& Lmm&<D®i&ffi 2 o i zxnxmw. ^mvxmm 

2 7ttL&», i^tllw/v^iiU iB«2 7 
■C, pH«6. 0 75M8. 0 if$ 7 2 P^M® 

[0 0 9 9] «*IBE©#ffl7ctt»a^^#S©»*Stt 
tt»l. 5WmlT> *9&9HDhW\u—xmm 
#©H*flHttt*5F2*tt/mlT»ofc. 

tt#&5 0mMiJ>ttfMtt (pH7. 0) TtcCOIS* 
[0 10 0] 

mm 1 5 mmnmm] mm 1 4o*fttff6nfc* 

U **n**#*«»Lfc. a9tt£&bafB (1 a> 
0, 0 0 0 r piru 3 0#W) "T^^tlCctD, »1 6 

* 

(1 0, 0 0 0 r pm, 3 0#H) tSCiCt 



bTlS^iSWt;S:lHlJRbfco »Snfc«E£lfi;&T<»£l 0 
raMU >WBM®. (pH7. 0) HU 

*«aic#LT2 4i*iH]a«u 

RfS^fc. -^©Stfrflg (3 6 0ml) £ 2 HtC^ltT. 

[0102] *&W(D b u/\u-?.mmmm. #W7c&. 

T^n-^tl^tilbfc. fDEAE — ha A — )V& if*%<D 

&o. 3M^au *n-fno**sttH»*ia«i 

[0103] #®;rcte«®£^SsSlif t£lS#£ 2 Mfift£ 

b7«4b«Nt#. ft&ns±fll£ r^han-^ 

6 5 0J) (£fflV>«*^7A?n7b^77^- (y;i/ 
130 0ml) $ff ofc. K^Lfc*»^Sr2M*i& 0 

S&flH£B#SlEHitL;fc. SlUT, Th3/t— JV HW- 

5 5 J S:fflViityjVffiaa^a-7hi''5>'W— 

0 0ml) SffVi, #S7cttMF9t±A09ll151£H»«ia 

[0 104] hl'An-xaiRtai^ODffiffltt, I'D E A 
E-H3/V- )Vl ^6J§HlbfchW\n— XjSSISagfil 

[0105] ««©#xsK^itsafaiisi4fi, jt» 

h W\D— T.)2B§I§l5!i©#&«S 1 2 fcjfc-f. 
[0 10 6] 
[SI 1] 







Jtfftt 




in 


B*<DSttS 








(mm 




(%> 


S fft 


28, 5 0 0 




10 0 




2 2, 9 0 0 


0. 12 


8 0 


a*aifftoMffti 


2 1, 10 0 


0.4 3 


7 4 




15» 2 0 0 


6. 2 


5 3 




7,950 


10 1 


2 8 




5,98 0 


19 7 


2 1 



[0 10 7] 



[81 2] 
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32 







it «14 












■ 






{%) 




3 7, 4 0 0 




10 0 




3 1, 5 0 0 


0-17 


8 4 




2 9, 2 0 0 


0. 60 


7 8 




2 5, 400 


5- 3 


6 8 




18, 7 0 0 


98. 5 


5 0 




11, 6 0 0 


2 4 0 


3 1 



[ o i o 8 ] * 1 1 Rtf * i 2 0igTfnfny;i/_ 

[0 10 9] 

[ftft 1 6 h \s/\u-xmmmmv>&fz] mm i s <d 

-tfUT^Uinrs i o%) £jsv>£ 

0 0 075S6 8, 0 0 0^h>T*ofCo 
[0 110] »W**fit#U7^»J^75 F^;U£ 

3. 375S4. 3TfeoJto 

[oiii] *nmmmz*ttz>mm<D&w* t>h<db 

CDjg£#) .011 (pHCD^g) BiRCDSS 
ft&tt, pH7. 0, 3 0»raEJKT, 4 5X:|>ti5, 35 
SpHU 40t, 3 0#HKtfn?, #56. 0 75M7. 
ST&ofco VSl&tt (5 0m 

MU >B«««££*K pH7. 0) ^Si6gl:6 0» 

CD 5 0mMiWT2 5*0. 1 6S*mfiy#bfc«, p 

13 (pHSSfSft) IC^bfeo *»*C!)j»ft^ttfij|e4 
01Ctti6*Trc*D* pH£^ttte^5 75Sl OT&o 

[0 112] 



J/9 



4? 



h h U ;t— x, v^h^h^**— x* v;i/h^>^^-— 

@^^^A^D^-n-? r n2mfi[0fd^TiiaA. 40 

t\ pH7. 0T4 8*mfHB3l*&fe 

T> JnttifciS. iSiS, JKfe> Htt. MIBU ^hU^A 

fflMttA^^^SJSlKHS rxT- 1 0 1 6 J £fflV>fc 

ft!2. 0 cm, S$ 1 m©yt^7 HttXr> VXS 

Sox., ^nrcs 5t:©fi*fesvo. i3T?stbT#iir 

iS3E*«9 7. 6%t?, ^juh^hWNn—xKAoMi 

<Z>&fiSte9 9. 6%T\ T^hfh7ty;VhWND- 

X«i&cD*6flete 9 8 . 3%T, ^h^>?ty;i.M/ 

AD— X^S<Z>fcE*te:9 8. l%T$>ofco 
[0 113] JtfB5aco#il7cttSM (cr-yun">;p 

mi 5T»sn&iMihw\a-xai(»»#*»»H» 

ft^7AS0 2 *^<0»I'&TJP^ 4 0t> pH7. 0 
B-T-3 3 0J &mit>t£Mffigt»i? U^h if 9 7 4 — 

's***— x, v;vh^\^^-xt»»h w\n— x 

[0 114] 
»1 3] 
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33 



34 







HPL C£/BHHI 
(#) 


ill fig it 
(%) 


b bAn — X 


hb A n — x 


2 7.4 


17.5 


y;m-x 


33. 8 


6. 5 


sown** 
h 1/ ad-X 


2 3.3 


7 8.0 


b u ad — x 


h b AD- X 


2 7.4 


4 4.3 


h-x 


2 8.7 


4 4.4 


h b a n — X 


2 1.6 


11.3 


b l/AD-^ 


V U AD-X 


2 7.4 


3 9.5 


y *-x 


2 5.9 


6 0.0 


h 1/ ad-x 


1 9 . 7 


0. 5 


b UAP-X 


b !✓ AD — X 


2 7.4 


3 4. 2 




2 4.1 


8 5.5 


H/AP- X 


18.7 


0. 3 




h V AD — X 


2 7.4 


2 9.1 


7^ J^>**— X 


2 2-6 


7 0.6 


Ifrb^^sfJt-i/fr 
b U AD-X 


17.8 


0. 3 


b b V*-X 




2 5.9 


10 0 


V)lb¥ by*-X 


*7/k f 5 s b7*—X 


2 4. 1 


10 0 




*?JV b**?*— x 


2 2.6 


10 0 


•?)\> b^*V*-X 


*?/v x 


2 1.8 


10 0 






2 1.0 


10 0 



[0115] mi 3<D^*^&^e.^!*<fc'5^> 

(1) M/An-xMftt, u-yun^hV 
ad— x© h I/ad- z.mfttifVni/)VUftti<Dm<D 

1 £U:©M7ctfe*fl t £fe£-r 

(2) YjK^t'J^ftll M/AD- Xi2£iSlg£3S§f;:<k 

a - if*) n~/)V V l/AD-Xffl h UAD— XgB#i-?-© 

© ^ u n t <d m ©*§-& & m#) tc ira* 

[oii6] 'A^~c. -en^nosjsti* e. m^ap— 
&mat) ^ >&@mm rx-r- i o 1 6j ^m^tz-n 

vA#B&fT^, h l/AO- Xti9 7 %&Ut©ii&3JfiS 



6 5%KU 2 5'CT20HfttLT^*M/An-X 
«gil£il.tii£ii\ »fU R^ISl/T, hl/AO-X 
9 %&±©KSGSg.&£iS§iL'fc. H^SMlcM 

AD- X*&9. 5 %, T^hS'jH- WNU— X^5> 1 

4. 9%, v;n- h'j*->;n>UAD- x^e i 6. o 

VJl'h-^h^iWl'b 1/AD- X#>£ 1 8. 5%, 
VJV-h^>^^->;Ph WND— X^5> 1 7. 7%T&o 

T, TfJBK©SSSiM'AD-x (fn^M*X^t*^ifcl£ 

&vtz-r-<r(Dmnmh i/Au-xgfitt bs^c9 7. 

0±0. 5 1C, 5 7 . 8±1. 2KJ/mol 

tt;Jl7fe«+ 1 8 2 ± 1. I s T, |itiM/AD-X 
©*W«fc.fc<— »U 9^8l©JRX^ b)VR 
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(19) 

35 

[0 117] 

S-frfc^ pH4. 5, US. 5 O'ClCHSb, Utile -f 

^7AS04, o o om&.<Dm^izui>^o\zisa^ 2 
o^fflKj&s-e-*:. ^<oEH&mz*- h ?i<~zf (1 2 

0*C. 1 Oftffl) U :*<^-c6 cck^siu nn*:* 
v-4*5£#tt§s rbH/t— jv hw-sosj sint 



^¥8-7 3 5 0 6 

36 

3 5 1 0 ©iSTcttM^^^S 

[0118] %zntd&K l &w.®$s.ftftmm. xra^u 

ZJ— Xl^S 3 OY* H h'J:*— 10mM'J>BS 

Mffim (pH7. o) 1 xmmzmmv. znizmm 
m k> 4 mttLvms-cuaz., 4 o , c-c2 4NFWf^ffl^^fc 

[0 1 1 93 mO<DKl&m*, M\Z. 5 0^. pH4. 

*tt?) zmnmmwimr) 5 0 ^wsj^-rjp^.. 2 41$ 

[0 12 0] 
«14] 
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37 



38 



/T\ >f 1\j —> — -t fft -A- f& 
Uj J )V -U A S P S. 




(%) 




7r JB>U IX TO -W. XWiW 
A >2£ rat Br VX K> iX 


*f 71/ 3 T ^ ^ 


3 4. 1 






O O • 5> 




0. 2 


16.5 




14 4 


O 0 


y i j s iv 

h — A 




KJ • Ly 


2 6. 2 


h j/ t\ u *~- a 


7 Q 7 


O a » «J 


V — 1 A 


0. 2 


17.5 




± o • o 


vy • LI 


I s J/ A U — A 


4 ft 


n n 


18. 1 


r » iv it —t 

h j/ /\ n — a 


f f . f 


an 7 


y )v zx — a 


0. 2 


19.3 


iI5c1£;fr y =f* 


17 n 

JL r • U 




h 1/ a n — a 


O • 1 


u . KJ 


15. 2 


N p An — a 


7 5. 0 


7 o . 5 


y ;p □ — X 


0. 3 


2 1.5 


jf ic-aa- y zfii 


18. 6 


U • U 


y y n /i> 
h 1/ a n - x 


6 . 1 


Urn U 


10.0 


h 1/ a n — x 


6 6. 1 


( U • 1 


y ;V 3 — a 


0. 3 


2 9.9 




2 7 fi 


O O 


tf 11 "1 *> fly 
✓ 7 -J ✓ /|/ 

M/ A 0 - X 


7. 7 


0. 0 


3 

( v;v h 
h y *-a) 


K 1/ AD-X 


4. 2 


2 0.8 


y**n-A 


2. 1 


7 9.2 


m h b y 


6 5.0 


0. 0 


hi/ a n - a 


2 8.7 


0. 0 



[0 12 1] *i4»:«t±5t #«7ctett»£rifflP 

075M3 4. l(0J8©ffi^»ftT8 6 6. 1 7SM 8 
[0 12 2] 

19 ^-r^-Hs^] siki 7<D^mvn*>n 

fcSMatbWND-ARfi (S36S9 9. 5%) 010% 50 



^^U^>>l%t, 5 OmMU >K3S®IS (pH 7. 

o) t i o otT9 o^ra«%, 

£<Dmm<D 4 8 0 nnu 1 cm^MZ^Vf^^tm^M 

T> MI:«1U 4 8 0 nml:i»SR3t*SilSb 
fco Jg*^* 1 5 (CtkTo 

[0 12 3] 

Wl 5] 





^fiS (480nm) 




0.006 


y*;i/3-x («^f) 


1.671 




0.926 



[0 12 4] gi5^S^^M^i:5(:, hW\ 
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39 



40 



fc. 9£oT, 75;ttS^UTfe, 75/ 

[0 12 5] 

[*§& 2 0 !t#ft-commu.m mfemw. maam 

m . %4 1f. gl2% S2 0 075^2 0 81 (1 9 
7 2$) -CSgftLT^-S^lCipUT. Hlfcl 7(D^m 

■vnznttmmmhu/w-x&s, mm9 9. 5%) 

3 0gS2 0w/v%Mi£tU cnSrsP^T^ 7 
6 £ (MSf & 2 6^, 2 7t. 2 8t, 2 9t. 3 0 

Jil/T, jfo»ffiRt*<>xu>ffi£«!l5£L;fc. 

[0 12 6] 

[«H2i ^fe^ttasi] T^xssffltT. mmi 
7 <D-%&Tnp>nrz.&&&mhu/w— xss ($68 9 

9. 5%) £&OiS-£UT&&«t£iiSi : £fT-pfc. ^-<Z> 

&5-m\zj3^T'b7Et:m\$mit>iz>?Lt3ifr^r£. Sot, 

li&tttli^X.^^. t©LD5 0(ill 5 0 g/* 



JO 



[0 12 7] 

[Hi2 2 TJl'XOA':?;?— • Xtf— X Q3 6 
fre,©bW\D-XSfil«Bii£(Z>£M] 'J '/If? A • Xb! 
— X M-ll (FERM BP-4 13 0) tCft 
*.T> TJVXOA'i'^- • XhT— X Q3 6 (FE 

RM BP-4 3 1 6) &m^r£&j>vu* 4tm 

* jiTtttss^ £.mwm nmmmmm 1 . 3 mtt/m 1 

t/ml, H WNa-Xje^B^roBE^ffitt^O. 5 

S^©B3§gtt#*?lO. 8lfi/ml, M/AD- X2I 
*B*<!>BX&tt«<ld 1 - 3 *ffi/m 1 Igfe £.#175:. 
[0 12 8] 

[*ift 2 3 mmvnm us* 2 2 ^&-vm>nr^m 
mmmi 8 1 &m^x. mmi strnm^mx-nrnv 

[0 12 9] 
[^1 6] 



[0 13 0] 

























(%) 


t&mm 


2 3, 7 0 0 




10 0 




2 2, 4 0 0 


0. 15 


9 5 




2 0, 2 0 0 


0.5 1 


8 5 




15, 100 


6, 5 


6 4 




8, 4 5 O 


115 


3 6 




6, 12 0 


2 17 


2 6 J 






1 7] 
























(M/mgia) 


(%) 




3 2, 500 




100 




3 0, 10 0 


0.19 


9 3 




2 5, 400 


0. 7 2 


78 




2 2, 70 0 


22. 3 


70 




15, 200 


2 15 


4 7 




11, 6 0 0 


4 9 7 


3 6 



—85— 



(22) 



- 7 3 5 0 6 



41 



42 



[0 13 2] 

mm 2 4 ii2 3 6 nfc» 

Ds-*U7i"j*75 i«y;Mt»*»atT?^)^«&w 

ttfctl^, J®5 7, 0OO75S67, OOO^JH 
>t?a&ofc. **^CD*«^SrSIK3©^-&«tl^ 

161C. p H£Stt«0 1 7 C^Ufc. 

[0 13 3] Sa>Sl38&:frfr±5CIMi§©SiSi&fttt4 
5*C#ia, MitpHte:i£j6. 07IrM7. 5T?&£. tBff 
£5t14te4 5t#ifitm0, p H 5 . 0 
75S1 0. 0T?&3. 

[0 13 4] 



"5A • X fc!— v— X M- 1 1 I- WND— XiSSI 

[0 13 5] 

[^2 6 «b»«4«36»6©h W\o-XjS«»*» 

D tf)VJ± A T C C 1 1 8 2 2RlX3^nn>v*X • □ 
^XATCC186&, *»14©«^i^C7 7 

-^>?-T2 7t;T7 2^Kigibfc. *n?n<Dm 
mmmi 8 i sjb^t. *&i 5©«^-tra«ic, 

1 l&tfTJl'XDA*^:?— ■ Xfcf— X Q3601 
it? -&ttfelC*l 8IC*t*fc. 
[0 13 6] 
[*1 8] 





^ftiM (*tt> 










ATCCl 1822 


6. 070 


| 4 O'CttSS 




4 0t:ffifig:-C 


fl5. 5 


ATCC 1 8 6 


3, 010 




»6. 8 


3 0t:M3E*-e 


«6. 675M7. 2 


M-ll 


25, 400 


4 5«Ctt& 


#6. 0#£7- 5 




«5. OM10. 0 


Q36 


22. 700 


4 5t:ffi& 


fi6. 075M7. 5 


4 5Tfti£t-C 


3)5. OTSFglO- 0 



[0 13 7] Sfc, ttl6©4i»aft«fi*0»»IW 

5, U • XK-^XM- 1 1 fi*0 h I/AD 

[0 13 8] 



40 »tft»JOTfbTIH«b&. »igl0w/v%, 

>0. 5w/v%, ifX«0. lw/vl U>K 
rth'J'JAO. lw/vX, U>1-*U!>A0. 1 
w/ v XStf ** 6 ft* tWWC P H 7 . 0 
fcMEU 5 0ml £5 0 0 m 1 §H^77X3f: 

to> cnicT;i/xo/t^^— • xtr— x Q3 6 

(FERMBP-4 3 1 6) &gtt> 2 7t, 130 
r. p. m. 7?7 2^BSSLfc. «RibTH 
a— X, :7^N — X, VJUh— X, TJl'hMJ*- 

x, *r;i/h^h^^-x> v;i/h^>^^*— x. ^;i/h 

50 Th?t-X*4t*«, «cada#H«*IE* 



(23) 



43 



=7V?l (D E m 3 0 ) ft tB«fc*X^# 
it£4fcK5E DTA-f >TV&7s# 3J (DE25) £J8V> 

-T^M (mg/ml) nv h£f 9 — * 



[0 13 9] 
W19] 



44 

mm±+ * i 9 t^-r. 



¥8-73506 



IS s 


h l/y^n-y^&fi (m g/m 1 ) 


*f )l 3 — X 


1. 5 




1. 8 




2. 6 


j. * n - x 


2. 3 




18.4 




3 9.7 
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